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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration 
of EM(electronic migration) resistance and the increase 
off wiring resistance in a dual damascene wiring when Ti 
films are used for the base of an A! film for preventing 
flocculation. 

SOLUTION: Ti films 18 for preventing flocculation are 
formed on the side faces of a connection hole 16 and 
wiring grooves 17 (17a-17c) t prior to the formation of an 
Al film 19 with a two steps Al reflow. It is not formed on 
the base of the connection hole 16 or the wiring grooves 
17. Thus, AI 3 Ti films 20 which operate as EM barrier 

layers and become the causes of EM resistance 
deterioration are not formed on the base of the 
connection hole 16, and the AI 3 Ti films 20 which reduce 

the volumes of second Al wirings 19a-19c and become 
the cause of the increase of wiring resistance are not 
formed on the bases of the wiring grooves 17 in the 
film-forming process of the Al film 19. 
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[oo6 3] **jB»tt"eri, as^^y#«6*« 

10 V\fc^f-oV^l£Wbfc;^ R I EjSSr^V^TT i 1 
[0 0 6 4] *fc. ***»tt-Ctt, tf»?L5*^-fr 

*aa»»^» 1 a 1 eh 3 b *>#£>fc:ov*-ctt 

WbfciftS. «BE5L5 3^3^^ h#— >K 

«ttffr»*S i 1 ^I^M^Ht^MI^) 

20 (M2<om«sM1K> 0 3. B4tt, ##SB<z>02<z>ia6 
^fig^S¥*^«^®^&Sr^-rx@»fffigI"Cfc 

So 

[0 0 6 5] S1\ 0 3 (a) i^fip^ *^«3S 
(*B*) ttfcS i£El lJifc:*6ftfflSl 2 £r 

JKfiKUfc*. 7* h y VP??* bR I ESrflivvcJft* 
112 0«Slc±fB*?ttttlcK«ss^tt 13a, 1 
3 b ft»*t5o 

[0 06 6] ^(§3 (b) ^-r<tPl-. JglAlIB 
Hi 4 a, 14b (tftSSRftt iiSAlK^BI^ 

3a, 13b <D*m<DA 1 Kfc:B£*U EHf» 13a, 
13b <Dfttf>\ZLfg 1 A 1 EH 14a, 1 4 b fc««>5£* 

#*bv\ ^e^yh^tct^ cMP£jav^is5s& s fiP*b 
[0067] wci3 (c) \z.7ft&?\^ ±mzmm 

y^LTs »«7L1 6*5j:tffiBJRflll 7a-17cSr» 

J^,*t"S 0 

40 [0 0 6 8] EH« 17b fifc»JR?L 1 6 fcJWS <9 x &JK 
TL1 6tt*l A 1 EHl 4 a KlJRi&S*fc0rCS>*. * 
fc, S«S?L1 6. EMBftl 7a-17 c G>»/*JWfttir 

[0 0 6 9] r^t, S i&Kl 1 Sr^r^^^y^r 

[0 0 7 0] ^IC04 (d) ^^-TJ: 5^. T ill 8 
50 Sr^-f T^^^y^jSfeSrfflv^Jg^-rSo ^*«Jfctt, 
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S iSKl ii:rfi*Wpu /WT^^y^S 

T^Ar^^AU SBR7L1 6&£Xf&Mmi 7 a 
— 1 7 crtKT iRl 8SrJBricfSo 
[0 0 7 1] r M<^fciHi»l 7a-17 

[0072] *<om^ mm (d) i^-tj: sk. mm 

Kl 6&£Xfmffiffil 7a-17 c^fflOB^ttT iRl 

7 c<OJ@EB^^T iRl 8tt»fi6S*tftV\ 
[0 0 7 3] Sig!7L 1 6 *5 itffiffllftflt 1 7 a - 1 

7 c OjKffifc: tt, *HjBS»SB«> J: 5 i R 1 8 *s#£E 
UftV^^i:35S*1>»*bV^ 0 b*»U TiRl8. 

(ST iRl 8 i:axs-e«**ns«riBtt^«>SA 1, 

T iR2 OiHftfil (T iRl 8/Ali T iR2 
0) ©*»»ftR»3ftS, E*§tf»l 7a-17 c^iH(7)5 

[0 0 7 4] Ttet>*>, £O^0>RBt-CS>*tri. T i 
118, *fc»T iRl 8/A 1»T iR2 OK*?) A 

[0 0 7 5] Sfefc, Al, T iR2O0>RV*SGttfft 

17a-17 c <^«0 5 A 1, T i R2 

ottSttTLi 6<z>j£ffi-eftjRuy»j«*nx «xg-ejgjifc 

t$S2AlE«|l 9 b A 1 s T i R2 0 £r 

^-ft-Jg 1 A 1 E«fc 1 4 b fcttt*-*-SS»M-$ £ 4: fc. 

[0 0 7 6] JfcKlgU (e) (^-T<t5^. 2*Ty7 
Al y^n-jjfefcfflv^T^BteAlRl 9 Sr»j«rs. 

siifii ifc*«te«-rrtft<. «*. 

3 0 0 n mOA 1 R 1 9 4r»lft«fe^^y 
v^«Uflj»"C«/ftU Jftv^TS iSfil lSr*fttdBBi- 
W*.tf**4 0 0nm<E>AlRl 9Sr.x^y 
^jSfeSrfflV^Tffil*.tf4 0 0-5 0 Ot^lS^btft 

[00 7 7] r <D&¥<OA 1 /jfcRXg-Ctt. «Pf^-C0 
ALfcAlRl 9*±r«BH»UT»*UfcAlRl 9£> 
««Mk#iB£ Otttfb. A IRl 9<0|*R*s«*. 

8SR7L1 6^iAlRl 9^#«Sit5£i: 

[0 0 7 8] bd*t>. gj^TLl 6:fc<fctfE*lJSl 7(7){UJ 
A 1 Rl 9 b5t H£0>&V*T i R 1 8 -CSt>ttTV> 
SiiWS, A IRl 9©«&*ri5lk-C#. £*tfc:J: 
9 htt3^*W8SR?Ll 6-efcH«, *<Z> 

rtSBSr A 1 R 1 8 -X?#}-\z.%mTZ> r t -5c 

[0 0 7 9] t^AlM!Sli»^5 
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fc*. 83R?Ll 6*3<J:^Ei»«l 7a-17 c <DWm<D 
TiRl8^Alil9^^aSU rtt?>16 ( 17 
a-1 7 cOIB^A 1, T i R2 0«Sn^ o U 
*»U «R?L1 6*5J:^Ei»mi 7a-17 c ©Jfiffifc: 
ttT iRl 8 3^flR9EbftV^fc«>. rjx&l 6, 17a- 
1 7 c©HIl:ttAli T il2 0tt«/*Six*V> o 

[0080] tt*5, *#jcj:oTti x ssrjl i 6 (omm 

fctt, Al 3 T iR2 0^»«Sftf, T iRl 8&£ 
-Cfeofct), *>£V^*T iRl 8<D— SSl^fiQGSUJfcV^ 
10 rtiaD, SJ^?L 1 6 ^{TOl-iST i R 1 8 *5 JctfA 
Is T iR2 0d5#ffi-r^^^fc6o 
[008 1] EI»1 7 a — 1 7 cOJtffifclT i 

R 1 8 as*»Ei-Sifrg\ J&BK A 1 3 T i R 2 0 
ZtlZ>t>K ±^LfcJ:5^E«l»l 7 a-1 7 c<om<D 

[0 0 8 2] *fc, T iRl 8ttBlftS*t«V^-e, S 
ffiOS*SiWbRfc»*Ufc«fc. 2^7^AH7P 
-feSrfflv^T A 1 R 1 9 r £ «SS& UV\ * 

fc. Alii 9t»*t6fe»©»lSltt^y#fttL 

20 "CIS. «*.H!fiflE-*E(BI^^V^«fe. ay^a^ 

So 

[0 0 8 3] 04 ( f ) ^i"ct ^ b 

y y^97>f 4:R I ESrfflv^TA IRl 9SrlPXU A 
1 *jR^7^1 9 b, S2A1 BBSftl 9a-19c Sr^ 

30 -rfe^^s ^^^^J*R3a*ttDC-X^y^*y— KIC 
i£Kl l^H]JPi-SRF«*^J:9ffl»"(?#5. 

[0 0 8 5] ^^las^yfy^t >r^- 

^**S«eB^>f T^lJiJ;oTR c f I J!igi#ii**tSr: t 

[0 0 8 6] ^(DfZft, m4 (d) ©Igttt, &tt?L 
1 6 OfflSffi©^ 2/^-^^58*1*. ftJRTLl 6(Oi£ffi. IB 
mmi 7a-17 c(7>iiEffi^J;T^5lPffi (SUM 1 7 a 
40 -17 cSr^b^VN^r^^M^Rl 5 <D±W 

[0 0 8 7] Uh2SoT. *HjK»ffl<Oj: 
1 7 a — 1 7 cOJQl£ffilJl*5»ST iRl 8 0^^*8 

ASrIWU A^»tJiO*Ri**Sr0 4:UTt. ftiKTL 

1 6o«ffitt3:j/f y^iw^>ftv^«) x aasBLi 

6 OfflOMt- T i R 1 8 Sr^-T S r 4: 3&s-C# So 
[0 0 8 8] SbfcBt<RB«t, ^^**Rtt 

50 »J!iJ:5Jt*. I«ea/W7^©ll»tt8»t4v> e b 
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[0 0 8 9] EMgl 7 a — 1 7 c (£>j£B<7> 

6^>jaffi^/<y*j*JKf4i5ii<ftSfcaC>. ftiRdFLl 
6<ojSffiin»T iKl 8t*3&fc«/8S*tfcv\, 
[0 0 9 0] L^ot, *ltJfi««0>J;5fc^ 0 4 
(d) (Olg-C, Tiil8^*StLT/M7^ 
^s^lfefcJBv^iHf* ^?L1 6*5±TWa*»l 7 a 
-17 c^JiEffi^T iKl 8t»/jtt5^i4<, SIR 
7L1 6*5<fcU««tfgl 7a-17 c^WffifcT iRl8 

[0 0 9 1] ^<^)J:5^?Ll60»TiJil8 
35S»flfc*#T,ft»t*trfs f 1A1ESI1 4 b k$$2 A 1 6B 

H9b t<Dm\^ RM&mmmt ukai, t i 

[0 0 9 2] BjRflf 1 7 a - 1 7 c OjKffi^T i 

mi 8*s»j«**tft»t*tii. ^2 a lgasfti 9 a -i 9 

[0 0 9 3] ^fc, 2^7^Al!l7P-lSfl, ft 
IBHL1 6*5J;t*E*§tfff 1 7 a — 1 7 c©fllffi#A 1 fc* 

H4<£>&V^T iKl s^a^ttfcjRli-efTfttJttso 

A 1R1 9©Si^< £ktt<. SBR3L1 6*3 J: 
tffiBi»« 1 7 a - 1 7 c <£>F>9gB£r A 1 fit 1 9 

7a-17 c©rtSfB»C»4#^ Ktt&CftV\, 

[0094] ^>rr^^^^*ife©t&^. t i m 
i 8<D^mt^^y^>if7bmm^mff^ t iKi 8<z> 

9 . TiI18 ^^^©^tt^dMt-hfir. 
5>ftv\ LfciSot, T i «t^^5tfT^^— /^^y^ 

[0 0 9 5] aiy^V^SttfcT iKl 8^ 

—s<—s^lsjr<DT i J&SSSK?Ll 6*3ct^Ba^«l 7a- 

iKi 8<Dmm&m%nz^%$b%:*mbfr2><> 

[0 0 9 6] Z.CD£?\Z-/^T**/<y?mZ-te. Ti 
^1 8^^wNy^«^jxS^i:t, Z.<DM& 
ZtiltT iKl 8 ^y^iyfy^Shfl 
*36^t±. T iKl 8 ^^^dSjBcfo&v^ 

T i ^<BKKi#»-r S iit <0**#*K: J: 9 . ftigHL 
1 6 *5 J;tfE#S^ 1 7 a — 1 7 c (Oigm^(DT i <£>#5f 

[0 0 9 7] T iKl S<Dst— ✓N^j&SftV 1 * 
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"Tf&£&S 0 TiRlS^/SRi^yf^ra 
U T iKl B<Dmm<DWih#=-'5' s ?^r£ti 
TiSffltms:^, TiRl8©*-/^ 
>^3»ftv^r fci*»e>. 04 (e) <D*s<<!/*mt:M^ 
tzA 1 j£KXgK*S^T. V* K!?-f ^»*J»»fHS 

*k a iki 9©s«*«tt#rti±u a»a*4*tt* 

[0 0 9 8] ^r^>-C. iS^^y^jS^MT^^^*/ 

io T/^^^m(o^^><om^KM^^7<»tAm 

^JW^^^WgWIl^j&s^fc-t-Sfcfe-C. JfiSflEISifTJWI 
[0 0 9 9] s<4 T**'*v9&i&m^ 

ftT iKi sco^BSxSoffif^ttiSffi-elfftvv 
rt^ffiAfcww-rsi, rtKxaow^ttsawTL i 6 

<omm<DT iKl 8 £rff<-C# »«?L1 6 

cOjSEBa^^t^Sa^ 1 7 a - 1 7 c <£>jSEffi£>T i K 1 8 
20 £ri$< ~C£. *KXS©«*"e»iBJ»»l 1 7 a - 1 7 c 

«w©t i«i 8«r»<-csa. 

T iKl 8^^y^a3£ftSral<-t-Jxtf, <t 9 
»«ttK:amB 1 7 a - 1 7 c «>«Bfcf**-f-5 T i K 

[0 10 0] ^(7)<i:5^ttlff, I2A1 £jRl 9a- 
19c <DW&&ZT*mffi\ZA 1 s T i Ji W&SSati*. 
!2AlgEil9a-19c (Dim (RBBfl!) &SB» 

E»»»(:*rJ:!)/hS<'r» 

30 [oioi] ft*5, *3afi»*B"e»v «5»jli 

T /K 1 A 1 ESS 14b Ot^HOV^ 

TttHb*:**. #»BI!Hu ftiR?L 1 %fr=\s9 9 

[0 10 2] 34*5. *»8Btt±EHJIS»»J:|Rje*tt» 
fco-Cttfcvv f&l. » 2 ©mfi»flB-Ctt. A 

1 k*H4<z>£v*#»i: UT i Srfflv^KMLfcdS. 
A 1 £3* i^tt^&v^^#^£fflvvrfcj;v\ Al^ 

40 a. Mos Zr, Hf, Ni N Si, TaAK CuZ 
n, CuA 1 fc£3&s#jfcMx5 w 
[0103] A 1 K<Z>TffiK£ tf> A 1 K<0® 

Kx S#tE6ii:K) i:*»bftSWi«4rfflv^fcAv\ * 

u * i ©*»»ti«>*«fe (as^^y^tt) -e. ^2<^> 
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to 1 04] mi<om:ffi}&&-Qft.&*'<v9m 

[0 10 5] «2©HiS^-ett2^Ei»W^g- 
[0 10 6] 

K±»»UfcJ:5»!:*SlW (fitjfc^l) 
lOT^mj&feitfS/Sia^&Lftv^^ 
[0 10 7] E»mrt^lt5^2^iaM»J^ 

mmm<om<D5%mffiX'hzz.i:frh. f52<z>mn 

[0 10 8] imW (ff*^3, 4) KitUf, 

7) ±u<nimzmwmm&:s<'(T 

[e i ] *&w<om i <o^js^fli»^.5^#:^ew^ 
[b 2 ] *%scs i ©^js^i^s^^ecom 

[13 5] 
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* [@3] *&w<Dm2<Dmmmmz.&z>*m#&w<om 

[04] *%^<D^2 0HtS^|c#5^^Srom 

im 5 ] ^*<d^ a i wy&z^-tmwm 
[0 6] &*<D=f~Tj\'y-*i/i'm : tk<r>mk*^-rmw 
m 

1 - S il« 

io 2 -mmm 

3 a , 3 b -sb i a i wm. wmmrn 

5 *"S^n?L 

6- T i«S ($1(9^11) 

7 - a i jr (m2v>mmm 

7 a~7 c- (^2A 1 E8§» 

8- A1, T iR (KftBD 
11-Si gtfc 

l 2 -J&MR 

20 1 3 a, 1 3 b 

14a, 14b -fg 1 A 1 £* (t»ftR#:) 
l S-JMJil&Mg 

i 6 —timn. 

1 7— BBJSfe* 

1 8-T il (IlOfiD 
1 9-A1I ($20li» 

1 9 a~l 9 c-SfS2 A 1 

2 0-A1, T il CaSKS) 

30 

[06] 



87c 87b 87a 




imi] 



(id 

[13 2] 
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